DNA damage caused by benzo(a)pyrene in MCF-7 cells is increased by verapamil, probenecid and PSC833.
The aim of this study was to clarify whether pharmaceutical drugs capable of inhibiting ABC-transporters affect the toxicity of benzo(a)pyrene (BP). MCF-7 breast adenocarcinoma cells were cultured for 24 and 48 h with benzo(a)pyrene (1 microM) and the transporter inhibitors verapamil (0.125-100 microM), PSC833 (0.05-5 microM) or probenecid (0.05-2 mM). DNA binding of benzo(a)pyrene-7,8-diol-9,10-epoxide (BPDE) was analyzed by synchronous fluorescence spectrophotometry and p53 protein by immunoblotting. BP metabolism was studied using thin layer chromatography (TLC). MTT assay and ATP quantitation were used for the analysis of cell viability. At 24 h there was no statistically significant increase in the DNA-adduct formation by any of the used inhibitors. However, at 48 h all of the inhibitors, in concentrations known to effectively block ABC transporters, increased the BPDE-DNA adduct formation 1.5 to 2-fold compared to adduct formation with BP only. PSC833 and verapamil also increased p53 protein expression at 48 h (p<0.05). Probenecid decreased glucuronidation of (3)H-BP metabolites. Other inhibitors did not decrease statistically significantly the overall formation of water-soluble metabolites. BP alone slightly decreased viability of cells at 48 h according to ATP quantitation as compared to vehicle treated controls (86.4+/-16.4%). Even though the used inhibitors showed some cytotoxicity, the combination of BP and inhibitors did not decrease cell viability in synergistic manner. According to these results certain pharmaceutical drugs may increase DNA damage caused by benzo(a)pyrene in MCF-7 cells at least partly through the inhibition of transporters. Taking into account the complex metabolism of BP and lack of specificity of the inhibitors used, it is likely that increased DNA damage seen in this study was the result of multiple interactions between the inhibitors, BP metabolism and the efflux of the compounds.